Hsp70 and Hsp90 change their expression and subcellular localization after microspore embryogenesis induction in Brassica napus L.
A stress treatment of 32 degrees C for at least 8h was able to change the gametophytic program of the microspore, switching it to embryogenesis in Brassica napus, an interesting model for studying this process in vitro. After induction, some microspores started symmetric divisions and became haploid embryos after a few days, whereas other microspores, not sensitive to induction, followed their original gametophytic development. In this work the distribution and ultrastructural localization of two heat-shock proteins (Hsp70 and Hsp90) throughout key stages before and after embryogenesis induction were studied. Both Hsp proteins are rapidly induced, localizing in the nucleus and the cytoplasm. Immunogold labeling showed changes in the distribution patterns of these proteins, these changes being assessed by a quantitative analysis. Inside the nucleus, Hsp70 was found in association with RNP structures in the interchromatin region and in the nucleolus, whereas nuclear Hsp90 was mostly found in the interchromatin region. For Hsp70, the accumulation after the inductive treatment was accompanied by a reversible translocation from the cytoplasm to the nucleus, in both induced (embryogenic) and noninduced (gametophytic) microspores. However, the translocation was higher in embryogenic microspores, suggesting a possible additional role for Hsp70 in the switch to embryogenesis. In contrast, Hsp90 increase was similar in all microspores, occurring faster than for Hsp70 and suggesting a more specific role for Hsp90 in the stress response. Hsp70 and Hsp90 colocalized in clusters in the cytoplasm and the nucleus, but not in the nucleolus. Results indicated that stress proteins are involved in the process of microspore embryogenesis induction. The differential appearance and distribution of the two proteins and their association at specific stages have been determined between the two systems coexisting in the same culture: embryogenic development (induced cells) and development of gametes (noninduced cells).